by a mosquito
This definition is vague, and does not sufficiently characterize the disease, neither scientifically nor for practical purposes It is, in fact, at the present time imposssible to determine exactly the morbid entity which really corresponds to the name of dengue. Several diseases are, in one or several particulars, so similar to dengue that it is a matter of serious discussion whether they are closely related to it or even identical with it. The two diseases which have in later years occupied the most prominent position in this discussion are pappataci fever and seven-day fever. Some twenty years ago, when pappataci fever was practically unknown in the scientific world, and seven-day fever had not yet been described, a similar discussion took place with regard to influenza and dengue. But Leichtenstern, and others, pointed out the essential differences between these two diseases, and at the present time it is generally admitted that they are totally different The discovery of specific mici'o-organisms (Bacillus ivjluenzce, Micrococcus catcirrhalis) has contributed to make a sharper definition of influenza possible.
With regard to pappataci fever, it would likewise appear that the question has now been finally solved in favour of its separation from dengue. The pathogenic parasite is unknown in both diseases, or, at any rate, unknown in the case of pappataci fever and not known with certainty in that of dengue, but it seems well established that they are transmitted by different insects. The transmission of pappataci fever by sand-flies is considered proved beyond doubt, and the theory of transmission of dengue by mosquitoes is supported by very good evidence, although it has not yet met with universal recognition.
The most important question which at the present time has to be discussed in connection with the nature of dengue is that of its possible identity with the socalled seven-day fever described by Rogers. This disease is endemic in Calcutta, and is considered by Rogers to be essentially different from dengue, but a number of other authors, writing subsequently to the appearance of Rogers' description, maintain that it is simply an endemic form of dengue. As the pathogenic microorganism is not known with certainty in any of the two diseases, and as the mode of transmission has not been fully investigated in seven-day fever, the discussion has to deal chiefly with the clinical and epidemiological characters. Rogers has compiled the following table in order to show the differences between dengue and sevenday fever :
Dengue. It is, however, very difficult to bring diagnostic rules in accordance with this table. If we attempt to apply the characters of the table to recently described outbreaks of dengue, the results will be found to be selfcontradictory. In some cases Rogers would probably say that the disease in question may not have been dengue at all, but seven-day fever, as he has done in the case of the description by Aslibarn and Craig of dengue in the Philippine Islands. But even admitting this possibility, the difficulty has not been solved ; it will be found that the disease, as described recently by various authors, cannot be brought under any of the two headings in Rogers' table.
The epidemic in Calcutta in 1912 has been described by Hossack and by Smith ; both authors believe in the identity of dengue and seven-day fever, but differ con-Oct., 1913. J DENGUE. 409 oirlerablv from each other in the descriptions of the symptoms This lack of accord may be taken to show that the clinical picture varies considerably, in this as 111 most otfier diseases. The fever lasted frequent y only three days, according to Hossack, but in Smiths exnerience its usual duration was five to seven days, and a typical saddle-back type of the temperature curve was of common occurrence. The pulse rate was low, according to Hossack. In Smith's cases, pains (articular I) were a prominent feature. Both authors are strongly of opinion that the disease was dengue, but it must be admitted that it shows perhaps even more resemblance to seven-day fever, according to the symptoms. If we consider seriatim the characters said by Rogers to be of importance for the distinction of seven-day fever from dengue, ice will find that the specific value of nearly every one of them has been disputed by one or several ""?Theprevalence is said to be epidemic in dengue, long intervals intervening between two epidemics ; seven-day fever is described as endemic. This is contradicted by various Indian authors, who maintain that tbe two diseases are identical, and especially by Hossack, who points out that it is well known from other infections that a disease may well be at home endemically in a certain locality, and nevertheless occasionally burst forward in epidemic outbreaks. Fooks believes that three-aay fever and seven-day fever which he considers identical with dengue, occur both endemically and epidemically in the Punjab.
The distribution is said by Rogers to be different, seven-day fever occurring only in coast towns, but dengue also inland. He does not, however, lay mucl stress on this point, stating that seven-day fever i*> 'only known near coast, so far.' Later on he mentions, however, that he has received typical seven-day fever charts from cases observed in the Punjab. It would appear that several inland outbreaks?for instance, the one in Jerusalem, and that described from Nowshera, by Wimberley?show more resemblance in the clinical symptoms to seven-day fever than to dengue. It may also be recalled that dengue was by Hirscli and Leichtenstern, and other earlier authors, regarded as a disease of the sea-coasts and river-banks, just as yellow fever was.
. Race immunity cannot be considered an absolute characteristic of seven-day fever Race immunity means practically, as far as it is known from the studies on malaria, yellow fever, and other tropical diseases, immunity acquired through unrecognized infections. Also in dengue has race-immunity?absolute or relative? been mentioned by Stitt and by Vassal. On the other hand Munro reports a considerable number of cases closely corresponding to Rogers' seven-day fever type in | natives of India.
Seasonal prevalence is, so far, perhaps more pronounced in seven-day fever than in dengue, but also the latter disease is frequently said to become extinct spontaneously in autumn or early winter. According to Clayton however, no such thing as seasonal prevalence would appear to exist in seven-day fever, outbreaks having been observed both in summer, autumn, winter and ^Relapses are, according to many authors, not uncommon in dengue; with regard to seven-day fever Megaw has suffered from this disease twice with a year s interval. That relapses should be very common in the same year as first attack, in dengue, is denied bj various observers.
, j
The pains are said by Rogers to be very severe, and of ' break-bone ' character in dengue, hut moderate in seven-day fever. Severe pains, of course, belong to the classical picture of dengue, but in recent ^cnptmns mins are often said to be moderate. Thus Masterman gives it as a symptom of diagnostic value that the pains are less severe in dengue than in influenza. i Joint symptoms are, according to Rogers, , ? characteristic in dengue. In most modem 1 it is pointed out that the so-called articular pains in dengue are, as a matter of fact, usually juxta-articular, being localized either to muscles or to tendinous insertions, and stress is laid upon the absence of other signs of affection of the joints, such as swelling, etc. Convalescence is usually prolonged in dengue, but even this is not a constant feature.
The duration of the fever in dengue is by Leichtenstern stated to three days, but he, as well as other observers, describes a secondary rise, not always very short. More stress is laid upon the constant occuirence of this secondary rise in x-ecent observations, and the fever is even by some authors described as lasting about a week, with a more or less deed remission. In fact, some of the temperature charts published from dengue cases arc almost identical with typical charts from Rogers' sevenday fever.
The pulse is usually described as rapid in dengue, but slow pulse rates have been observed in dengue, both in India, Australia, the Philippine Islands, and Cuba.
Thus, seven-day fever cannot be differentiated from dengue by any sinqlc pathognomonic symptom, and a comparative study of records of the two diseases shows overlapping of the symptoms to an extent which seems very suggestive of their identity.
McCarrison's three-day fever seems, according to the observations of Megaw and of Fooks, to be intimately related to seven-day fever, and thus probably also to dengue.
Another disease which must be particularly referred to in this discussion is the six-day fever which Deeks has observed in Panama. He is inclined to believe that this fever is identical with Eogers' disease, and his description fully supports this view. Thus, to discuss the possible relationship of this disease to dengue would be a repetition of the preceding remarks. Deeks is of opinion that six-day fever is distinct from dengue.
Geographical distribution.?Dengue is, and has always been, limited to tropical and sub-tropical countries, with occasional invasions of the temperate zones in exceptionally hot summers. Inside these limits it is decidedly cosmopolitan. The southern European countries, tropical and sub-tropical parts of Asia, Australia, North and South America, and East and West Africa, all have been visited by more or less extensive outbreaks of dengue.
In the case of dengue it is impossible to distinguish with any degree of certainty between endemic areas and areas of epidemic occurrence, as is so readily done in yellow fever. Mild forms of dengue do not attract the attention of the public, nor of medical men, as long as they do not become unduly common, and sporadic cases are probably overlooked in many places. If seven-day fever is identical with dengue, then the principal endemic foci are evidently Calcutta and other parts of India.
Dengue was by earlier authors regarded as a disease exclusively of the coast cities, but it is now known to occur even far inland.
Leichtenstern states that dengue exceptionally, in a particularly hot summer, occurred in the Lebanon up till about 4,500 feet above sea-level, but otherwise it is undoubtedly a disease of the lowlands, higher lying places being protected by their cooler climate. McCarrison has observed in Chitral three-day fever, which with some degree of probability may be considered a form of dengue, at an altitude of about 6,500 ft.
The absence of dengue from higher altitudes corresponds to its absence from the temperate zones.
Etiology.?The pathogenic organism of dengue is not known with certainty. As early as 1873 and 1886, blood inhabiting organisms were described by Cunningham and Charles, and by Laughlin, respectively. Later on, Graham, in 1902 and 1903, and Eberle, in 1904, have described intracorpuscular and free elements in the blood, which they regarded as parasites. Graham's observations were confirmed by Ardatiin 1910, According to these two authors the parasites are fairly large, motile, unpigmented (Graham), or slightly pigmented THE INDIAN MEDICAL GAZETTE. [Oct., 1913. (Ardati), not stainable (Graham), or not intensely staining (Ardati).
Ashburn and Craig also experimented with Culex fatiaans, but leave the question open whether other mosquitoes might as well serve as transmitters. These investigators experimented, as far as it can be gathered from their report, at Fort McKinley, which was heavily infected at that time.
It is unquestionable that Graham first established the mosquito transmission theory in dengue, and supported it by very good evidence. It is unfortunate that the account of his experiments is somewhat summary, but it appears that in the last two experiments sufficient safeguards were taken against the possibility of casual infection. In fact, it would appear that he proved his theory as far as absolute proof is obtainable in such matters. It is, however, remarkable how little attention has been paid to Graham's work, even in the literature from recent years.
Graham is of opinion that the dengue parasite under goes a development in the mosquito, and states that he has produced infection by injecting an emulsion of salivary glands of a mosquito infected twenty-seven days previously. He gives 110 details with regard to the intervening period in the transmission experiments, but evidently believes the evolution to be of very short duration, as he describes ' spores ' in the salivary glands of mosquitoes forty-eight hours after the infecting bite. Ashburn and Craig are inclined to the belief that the transmission is a purely mechanical act ; if the parasite should undergo an evolution in the body of the mosquito it must be a very short one, as the intervening period in their one positive experiment was only of two days' duration.
The distribution of dengue would correspond well to the universal prevalence of C. fatigans in warmer countries, but equally well to that of Stegomyia fasciata, and it has been suggested by Legendre that the latter mosquito might be the most important carrier in dengue.
Epidemiology and general pathology. ?Most of the questions belonging to this section have already been discussed under the foregoing headings. The life habits of C. fatigans explain the seasonal prevalence of dengue, as well as its geographical distribution, and also the observation which has been reported by various authors that infection seems to take place chiefly or exclusively during the night.
The explosive character of epidemic outbreaks which has always been regarded as a peculiar feature of dengue,
is not exactly what we would expect in an insect-borne disease, but it might be explained, where mosquitoes are abundant, if the transmission is of a mechanical nature. Many epidemics have been remarkably extensive, almost the whole population of a town being attacked.
The peculiar way of spreading from barrack to barrack, which has been described by Ashburn and Craig in the case of the Fort McKinley outbreak, would correspond well to transmission by insects.
Nothing definite is known about the infective period of the blood in dengue. By some authors the later period of the disease is considered the most dangerous with regard to transmission.
Considering the lack of knowledge of the parasite, and also of the anatomical lesions, it is only natural that nothing is known with regard to the mechanism of the production of the symptoms.
Immunity.?Some authors are of opinion that an attack of dengue leaves little or no immunity, whilst others speak of a well-established and more or less persistent immunity. Repeated attacks during one aDd the same outbreak have often been reported ; on the other hand, there seems to be reliable evidence which shows that one attack has protected an individual, both during the same and later outbreaks, even for many years.
Pathological lesions.?No specific lesions have been described. Uncomplicated cases are apparently never fatal.
Incubation.?According to clinical observation the length of the incubation period varies from a few hours to several weeks. Pulle give3, from the observation of a sharply circumscribed outbreak, 10 hours as a minimum and 39 days as a maximum period of incubation. The Brisbane report gives apparently reliable data from several cases ; in a few the incubation period seems to have been less than 4S hours and in one case less than 24 hours ; on the other hand, in one case it must have been at least three days. In Graham's experiments the incubation was from three to six days, and in those of Ashburn and Craig it varied between two and five days, the average being three days and fourteen hours. Symptomatology.?Considex'able variation is observed, with regard to the individual symptoms, during one and the same outbreak and, even more, when comparing different epidemics.
Most authorities describe a sudden onset, often with a chill or rigor, but a more gradual beginning is also observed, either in isolated cases, or in certain outbreaks. Prodromal symptoms are not common, but in some cases headache and general malaise precede the actual declaration of the illness by several hours or a whole day. One experimental case, published by Ashburn and Craig, is of considerable interest ; the patient had a rise of temperature before he complained of any symptom.
There is always fever from the beginning, but the first symptom which attracts the attention of the patient is often pain, which may be so intense and sudden that the patient is interrupted in his work and unable to move.
This ' dramatic' onset, which appears to have been not uncommon in some earlier epidemics, is, however, rarely mentioned by recent authors. The pain may start in any part of the body, usually in one of the extremities, but it soon spreads and febrile symptoms soon develop.
The temperatiu'e rises quickly to about 39*C. (1028F.), but may rise considerably higher, ah'eady in this period.
The fever remains more or less continuous, or with slight morning remissions, for one, two or three days ; then the temperature usually falls to normal, or nearly so, and becomes stationary for two or three days. A secondary rise takes place on the fourth, fifth, or sixth day, this phase of the fever lasting for one or several days, or only for a few hours ; secondary fever of more than a few days' duration is probably a sign of some complication or other. In some cases the initial fever is higher than the secondary one ; in other cases the inverse condition is observed. Hyperpyrexia has been observed, exceeding 42?C. (108-109?F.) . This recurrent form probably represents the typical fever in dengue, but great variations occur. The fever may last a few days only ; on the other hand, it may be continuous, or more or less remittent for a week ; the so-called ' saddle-back ' type, with initial and secondary fever of about the same height and duration, and a fairly deep intervening remission, is not uncommon. Short fevers are easily explained as abortive forms, which may occur in any infection, but the more continuous forms cannot be fully explained, as long as the pathological physiology of dengue is so imperfectly understood. The fall of the temperature generally takes the form of a lysis, but a sudden, critical drop may occur, accompanied by profuse sweating. The pulse is variously described ; a somewhat low pulse rate is probably the rule.
Other febrile symptoms are often pronounced, such as headache, congestion of the face, and uneasiness. The headache is often orbital, and increased by movements of the eyeballs. Muscular pains are very common, and so are pains which are commonly referred to as articular ; but most recent observers are agreed that these pains are usually juxta-articular, being localized either in the adjoining muscles or in tendinous insertions. Exudation and other objective signs of inflammation of joints are Oct., 1913.] PUNJAB HOSPITALS. 411 decidedly rare, and muscular swellings have apparently not been described.
The pains, whether muscular, tendino-periosteal, or articular, may occur in any part of the body. Backache is probably constant, and one or more of the extremities are usually affected. The pains are often extremely severe, partially or completely immobilizing the patient Cutaneous phenomena are common and important Ar. initial rash is usually observed, but has apparently been absent, not only in single cases but in several outbreaks. It is most frequently described as a diffuse hyperemia, but is sometimes said to be measles-like. It is visible especially on the face and extremities. It soon fades and is probably often overlooked. At the time of the secondary rise of temperature a papular, scarlatiniform or measles-like rash appears, which is accompanied by itching and followed by desquamation. More exceptionally it presents the characters of an urticarial eruption, and in very rare cases it may be hsemorrhagic, purpura-like. The rash is veiy irregularly distributed, and may be limited to small, circumscribed patches. It remains visible for one or two days.
Desquamation may be very scanty, but also occasionally as pronounced as in well-characterized cases of scarlatina.
Cutaneous hyperesthesia is seen in some c=?ses, especially during convalescence
The circulatory system is not severelv affected.
The blood shows little alteration, except in the leucocyte count. A slight, or well-pronounced, leucopenia is the rule and, perhaps, a constant character.
The respiratory apparatus is but little affected
The digestive tract is always affected, but'seldom severely. Ihe tongue is coated with a whitish fur, but tip and edges often remain red, and in many cases the tongue cleans itself later on m the disease. Nausea is constant, and vomiting not uncommon ; epigastric pain is often observed, and abdominal pain may occur even simulating appendicitis.
The course of an altack of dengue is often divided into periods : initial fever, intermittent stage, secondary fever, stage of desquamation, and convalescence It must, however, be remembered that these stages are by 110 means always well defined, and that one or more may be entirely missing.
Thq most typical attacks usually occur in vigorous adults, whilst mild and atypical cases are often s?een in children.
Mortality.? In most outbreaks the mortality has been very low. Various reports give mortalities of 1 out of 4,000, 7,000, or 10,000 cases, and in several epidemics no fatal cases are recorded. But in a few outbreaks higher mortalities have been observed, as 4 per 1 000 or even up till 10 or 20 per 1000.
Most fatal cases have occurred in children, or in old or weakly individuals. It seems probable that dengue is never fatal per se ; complications have generally been found to be responsible for the fatal issue&
